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to show changes made ." Applicants respectfully request that the foregoing amendment be 
entered and reconsideration and allowance of the claims be granted. 

The Examiner objected to Figures 1 to 8 and 10 under 37 CFR 1.83(a). Formal 
drawings are being submitted herewith in a separate Request to Correct Drawings. 

The Examiner rejected claims 1 to 8 under 35 U.S.C. § 1 12, second paragraph, as being 
indefinite. Applicant has amended these claims pursuant to the Examiner's suggestions to 
more clearly recite the nature of the invention, thereby obviating this rejection. 

Finally, the Examiner rejected claim 1 under 35 U.S.C § 102 as anticipated by Fryer 
(U.S. Patent No. 4,186,749). Applicants respectfully traverse this rejection. 

The Examiner argues that Fryer discloses the claimed invention including: "an 
implantable monitor with a transmitor coil 24 with a buffer capacitor 83, and a receiver 16 
with a buffer capacitor 66, which are different sizes." The Examiner also states that the buffer 
capacitors of Fryer may be charged up individually, used as energy reserves, or connected in 
parallel. 

Amended claim 1 recites " an electromedical implant capable of exchanging data with 
an external apparatus, the implant comprising a telemetry device for the exchange of data 
with such external apparatus and at least two energy storage means, wherein the telemetry 
device comprises a transmitting device and a receiving device, and wherein each of the 
transmitting device and the receiving device is provided with a separate one of the at least two 
energy storage means." 

Applicants respectfully submit that Fryer does not disclose or even suggest an 
electromedical implant comprising "a telemetry device and at least two energy storage devices" 
as required in independent claims 1 and 7, as recited above. 

Indeed, Fryer is directed to an implantable intracranial pressure detector which, "has 
no internal power supply such as a battery." (Fryer, col. 4, lines 15 to 17.) Instead, the Fryer 
device is activated by and receives its energy from an external "energizer" which "may be 
conveniently situated near the detector whenever intracranial pressure is to be measured." 
(Fryer, col. 4, lines 24 to 26.) The energy is then transmitted to the intracranial pressure 
detector from the energizer only when needed to make a measurement. (Fryer, col. 4, lines 
15 to 52.) The Fryer disclosure does not contain any teaching or even suggestion of a 
electromedical implant having even one, much less at least two independent energy storage 
devices as claimed by Applicant. 
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Moreover, the implant disclosed in Fryer does not comprise a telemetry receiver as 
claimed by Applicant. In contrast, the "receiver coil" cited by the Examiner is only designed 
to receive "energy" to "energize" a pressure detecting oscillator. (Fryer, col. 4 t lines 26 to 30.) 
The only actual data telemetry device incorporated into the intracranial implant disclosed by 
Fryer is transmitted coil 24 which is designed to transmit the pressure measurement to an 
external receiving device. (Fryer, col. 4, lines 53 to 58.) 

Accordingly, Fryer does not teach, disclose or even suggest an implant comprising "a 
telemetry device for the exchange of data with such external apparatus and at least two 
energy storage means, wherein the telemetry device comprises a transmitting device and a 
receiving device, and wherein each of the transmitting device and the receiving device is 
provided with a separate one of the at least two energy storage means/' as required in claim 1, 
and therefore cannot anticipate the claims of the current invention. 

Applicant would also like to draw the Examiner's attention to the Supplemental 
Information Disclosure Statement of August 1, 2001. The Examiner has not reviewed and 
initialed the form. Applicant respectfully requests review and acknowledgment of the 
references contained therein. 

In view of the foregoing amendments and remarks, consideration and allowance of this 
application are respectfully requested. 



Respectfully submitted, 



CHRISTIE, PARKER & HALE, LLP 




DAA PAS38921U-M0/24/O1 10:15 AM 



-5- 




Application No. 09/603,812 

VERSION WITH MARKINGS TO SHOW CHANGES MADE 



1 1. (Amended) An electromedical implant capable of exchanging data with an 

2 external apparatus, the implant [ (1), in particular a cardiac pac e mak e r, ] comprising a 

3 telemetry device [(56)] for the exchange of data with such [art] external apparatus [ (2) which 

4 includ e s ] and at least two energy storage means, wherein the telemetry device comprises a 

5 transmitting device [{54)] and a receiving device [(55)], [ charact e rized in that a separate 

6 ener g y stora ge means (50. 57) is respectively provided for l and wherein each of the 

7 transmitting device [{54)] and the receiving device [-(55)] is provided with a separate one of the 

8 at least two energy storage means . 

1 2. (Amended) [An] The implant as set forth in claim 1 [ charac te rized in that ] 

2 wherein each of the the energy storage means [ (50, 57) each include ] comprise a buffer 

3 capacitor. 

1 3. (Amended) [An] The implant as set forth in [ claim 1 o r ] claim 2 [ characteriz e d 

2 in that ] wherein the buffer capacitor in the energy storage means [(56)] for the transmitting 

3 device [(54)] and the buffer capacitor for the energy storage [(5?)] means for the receiving 

4 device [ (55) include a buffer capacit o r ] are of different sizes. 

1 4. (Twice Amended) [An] The implant as set forth in claim [4] 2 [ characte r iz e d in 

2 that] wherein the [two] buffer capacitors [ of th e e n e rgy sto r a g e means (5G, 57) can be 

3 r e spectiv e ly ] are designed to be charged up either together or individually [ as requir e d ], 

1 5. (Twice Amended) [An] The implant as set forth in claim [4] 2 [ characteriz e d in 

2 that] wherein the buffer capacitor for the energy storage means for the transmitting device is 

3 [ capacitors o f th e e ner g y st o rag e m e ans (5G, 57) are ] charged up immediately prior to a 

4 transmission procedure and the buffer capacitor for the energy storage means for the receiving 

5 device is charged up immediately prior to a reception procedure [ respectiv e ly ]. 
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1 6. (Twice Amended) [An] The implant as set forth in claim 1 [ charact e riz e d in 

2 that] wherein the energy storage means [(56)] for the transmitting device [(54)] serves as a 

3 reserve energy storage means for the receiving device [(55)]. 

1 7. (Twice Amended) [Art] The implant as set forth in claim 1 [ characterized in 

2 that] wherein the energy storage means [(57)] for the receiving device [(55)] serves as a reserve 

3 energy storage means for the transmitting device [(54)]. 

1 8. (Twice Amended) [Art] The implant as set forth in claim 1 [ charact e rized in 

2 that] wherein the [two] energy storage means for the receiving device and the energy storage 

3 means for the transmitting device [ (5G, 57) can b e] are designed to be connected either in 

4 parallel or in series with each other. 
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ELECTROMEDICAL IMPLANT 

S 

5 FIELD OF THE INVENTION ^ £^ 

The invention concerns an electromedical implant [as set 
forth — in — the — classifyin g — portion — of — claim — 3rr-r comprising a 
telemetry device for the exchange of data with an external 
apparatus and more particularly to a cardiac pacemaker comprising 

10 such a telemetry device. 



[In the cas e of] BACKGROUND OF INVENTION 

In conventional electromedical implants [such "as tor exampl e 
•r with a telemetry device for the exchange of data with an 

15 external apparatus, such as, for example, cardiac pacemakers, 
defibrillators, cardioverters or other electronically actuated 
or controlled implants, [with a telemetry device for the exchange 
of data with an external apparatus, 3 the energy for transmission 
and reception for the telemetry device^, including a transmitting 

20 device and a receiving device, [the energy for transmission and 
reception] is usually taken from a previously charged buffer 
capacitor. 

■fff+' In such a system, if transmission and reception follow 
in direct succession, the [problem which aris e s — in this case is 

25 that the] buffer capacitor has to be charged up to a high voltage 
[in order still] to have sufficient voltage ready for the second 
procedure after the voltage drop [due — txrr resulting from the 
first procedure. [That — means — that] Accordingly, the components 
involved (charge pump, capacitors, voltage regulator) must be 

30 designed for a voltage strength which [is] would otherwise not 
be required in the implant-b — wh e r e by] . Such high voltage 
components increase the implant production costs [ar e in c reased] . 
In addition^ energy is lost [du e to] because of the poor [level 
©-£}- efficiency of voltage multiplication, which is a 

35 substitute specification 
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[disadvantage — in consid e ration of] problem given the severely- 
limited energy supply in an implant of that kind. 
5 [Therefore the object of the pr e sent invention is to provid e 

art — Accordingly, the need exists for an telemetry capable 
electromedical implant [of the kind set forth in the opening part 
— thrs — specification, — which — e ntails] having dower production 
costs and [involves a lower level of en e rgy requirement.] which 
10 has lower energy requirements. 

[Dased on] SUMMARY OF THE INVENTION 

The invention is directed to an electromedical implant fas 
set forth in the classifying portion of claim 1,, — that ob je ct is ^ 
15 attained by the features recited in the charact e rizing portion 
of claim 1 . ] comprising a telemetry device for' the exchange of 
data with an external apparatus where the telemetry device 
comprises a transmitting device and a receiving device, 
characterized in that separate energy storage devices are 

2 0 provided for the transmitting and receiving devices. 

[Th e — invention — includes — the — technical — teaching — that — art 
implant involving] In such an apparatus, lower production costs 
and -fa+ lower [level of] energy [r eq uirement is] requirements are 
obtained if [a respective] separate energy storage means [is] are 
25 provided for [each of] the transmitting device and the receiving 
device-h — Thos e ] , because the separate energy storage means only 
have to be charged to the voltage necessary for the [respective 
proc e dure involved and therefore are also only designed for same, 
which — has — an — advantag e ous — e ff e ct — on — the — implant — productions 

3 0 costs. Furth e rmore ] single procedure involved. Furthermore, less 

energy is lost [du e — to — the — lower level — off through voltage 
multiplication [r e quired. — in — addition] . Finally, the energy 
consumption involved in transmission does not influence the 
energy supply for reception and vice versa-h — Th e ] so that the 
35 procedures can [thus] occur in immediate succession, which is 
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desirable for a bidirectional communication protocol. [The 
invention in that respect has] In this respect/ an electromedical 

5 implant according to the invention is a particularly advantageous 
[ e ffect] in the area of long-range high-frequency telemetry. 

[Preferably — in — this — case — also — the — r ln one alternative 
embodiment, the individual energy storage means are [each] formed 
by a buffer capacitor. In such an embodiment [Advantageously] , 

10 \\ the buffer capacitors [for the two energy storage m e ans ar e ] may 
be of different sizes and [are matched in terms of their size 
•r the size of the buffer capacitors are matched to the 
[respective] procedure which is to be supplied thereby, e.g., if 
[for example] a transmission procedure should [require] requires 

15 more power than a reception procedure. 

[Th e ] In another alternative embodiment, the buffer storage 
means may be designed such that they can both be charged at the 
same time depending on the requirements involved in 
unidirectional [operation of t e lem e try] or [in] bidirectional 

20 operation of the telemetry. In [that] this respects the buffer 
storage means are [each] preferably charged immediately prior to 
a transmission procedure or a reception procedure in order to 
avoid the energy losses due to loss currents that can occur 
during -fa-} relatively long [period] periods of maintaining the 

25 charged state. 

[The level of transmission reliability can b e in c reased by 
the] In still another alternative embodiment, one energy storage 
means [s er vin g ] is utilized as a safety reserve for the 
[r e s pe ctiv e ] other energy storage means-f-i ft} to improve 

30 transmission reliability. In such an embodiment, it is possible 
[in that way] for the energy supply to be better utilized [at the 
sam e tim e b ec aus e , — upon e mptying of] because, there would be no 
need to keep an additional safety reserve capacitor available for 
use after draining the first energy storage means-h — there is no 

35 



-3- 



1 



39732/JWP/E43 



COMPARE VERSION OF 
SUBSTITUTE SPECIFICATION 



n e ed to keep available an additional safety r e serve by virtue of 
the provision of additional capa c itors.] ^ 

5 [It] In vet another alternative embodiment, it is 

[advantageously] possible to implement changes in the [purpos e 
of — us e of th e ] utilization of energy from a particular energy 
storage means [with] using the circuit according to the 
invention. [Thus for example after emptying of] For example, in 

10 one exemplary embodiment, after draining the transmission energy 
storage means -fa- — r enewed data — transmission o pe ration which — re 
relevant — in terms of safety can be implemented by means of th e 
energy — of-r , the circuit could instruct the reception energy 
storage means to provide power for a renewed safety data 

15 transmission operation. 

BRIEF DESCRIPTION OF THE DRAWINGS: 

Other advantageous developments of the invention are 
characterized in the appendant claims and are described in 
20 greater detail hereinafter together with the description of the 
preferred embodiment of the invention, with reference to the 
accompanying drawings in which: 

Figure lj_ shows a block-circuit diagram of -fa — preferred] an 
embodiment of an apparatus [for — carrying — out — the 

2 5 method] according to the invent ion-fr~hL 

Figure 2 shows a flow chart of a method according to the 
invention ; [ , ] 

Figure 3 shows a detail from [Figur e — 2-rr the flow chart of 
Figure 2 ; 

3 0 [Figur e 4 shows a block circuit diagram of a variant of a p atient 

monitoring syst e m using the present invention, 

Figure 5] Figure 4 shows a block circuit diagram of [a variant] 

an embodiment »of a patient monitoring [and 
aft e r - car e ] system [usin g ] according to the 
35 present invention [,] j_ 
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Figure -^6+ 5 shows a block circuit diagram of [a further 
variant] an embodiment of a patient monitoring 
5 and after-care system [using] according to the 

present invention-frrj. 
Figure -pH" 6. shows a block circuit diagram of an embodiment of 
a patient monitoring and after-care system 
according to the present invention; 
10 Figure 7 shows a block circuit diagram of an embodiment of a 
telemetry device of an electromedical implant .[usin g ] 
according to the present [invention, ] invent ionl ; 
shows the transmitter/receiver unit of [a variant of] 
the embodiment shown in Figure 1 [ , ] j_ 

shows a circuit diagram of [a transmitt e r of a variant 
of-r an embodiment of a transmitter used in the embodi- 
ment of Figure 1 [ , ] j_ and 

shows a block circuit diagram of [a further preferred] 
an embodiment of an apparatus according to the 
invention. 



Figure 8 
15 Figure 9 

Figure 10 



DETAILED DESCRIPTION OF THE INVENTION 

The present invention is directed to [Figur e — 1 — shows — art 
apparatus for carrying out the method accordin g to the invention 

25 with] an electromedical implant ~ri — which — it^t comprising a 
telemetry device for the exchange of data with an external 
apparatus where the telemetry device comprises a transmitting 
device and a receiving device, characterized in that separate 
energy storage devices are provided for the transmitting and 

3 0 receiving devices. 

Figure 1 shows a block-circuit diagram of an electromedical 
apparatus according to the invention comprising an electromedical 
implant 1, provided with a telemetry device (not shown) and an 
external apparatus 2 which itself comprises a mobile portion 3 

35 and a base station 4. 
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Mobile portion 3] 

5 In this arrangement^ the mobile portion 3 has a control 

device 5 and a first interface device 6, a mobile radio device 7 , 
a second interface device 8, a man-machine interface 9 and a 
third interface device [1 6 ] 16 which are respectively connected 
to the control device 5. [ Th e ] In this embodiment, the first 

10 interface device 6 is connected to the control device 5 
indirectly by way of a further interface device 17. The power 
supply for the mobile porti on i s I a £ £ or ■ d e d] provided by [way of] 
Li -ion batteries which are disposed in the power supply portion 
10. 

15 The first interface device 6 comprises a telemetry 

transmitter- receiver unit so that the mobile portion 3 can make 
contact with the implant 1 by way of a bidirectional telemetry 
section interface device 6 . The receiver and the transmitter of 
the interface device 6 are integrated in an IC. The two circuit 

20 portions form a functional unit. The receiver and the transmitter 
preferably operate in the UHF-range at 403.55 MHz, while the baud 
rate stages are 4, 8, 16 and 32 kbit/s. It iSj_ however^ also 
possible to use [in p articular — for — the — implant] energy-saving 
frequencies in the VHF- or LF-range , particularly for the 

25 * implant . 

The mobile radio device 7 can transmit data which are read 
out of the implant [ f or — e xampl e ] by way of the first interface 
• device 6 in any suitable format, such as, for example, in the 
form of SMS -messages [and] . In this embodiment, the mobile radio 
3 0 device 7 can be called by -f&f an outside service center serving 
as a monitoring [arrangement] or -ferr central storage 
[arrangement . ] service . 

-fAr As shown in the embodiment of Figure 1 , a connection can 
also be made between the mobile portion 3 and the base station 4 
3 5 by way of the second interface device 8-E-: — It is] in the form of 
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an infrared interface (IrDA) . [It] In this embodiment the second 
interface device 8 operates bidirectionally and can transmit data 

5 in the half -duplex mode. 

[The] In this embodiment, the man-machine interface 9 makes 
it possible for the mobile portion 3 to be operated by a. user. 
In such an embodiment, the [The] third interface device 16 is 
used for either receiving external data or for service. [It] This 

10 interface is also in the form of an IrDA interface. 

The Serial interface for both IrDA interface devices 8 
and 16 and the interface to the mobile radio device 7 are 
disposed in parallel so that [there — rsi- only [ever] one unit 
[which can b e ] is operated at a time . The IrDA interfaces 8 and 

15 16 are also connected in parallel. Both interfaces are 
continuously ready for reception so that an external request can 
be serviced at any time. [The] During operation, the software 
then only has to establish at which IrDA interface the reception 
request [occurs] occurred . 

2 0 The power supply 10 for the mobile portion 3 is implemented 

by means of Li -ion batteries. [They — ran — sup p ly] In a fully 
charged state, such batteries can power the mobile portion 3 -frit 
the fully charged - u p state] for at least 2 0 hours (standby time 
+ 16 SMS-transmissions) . The [dimensioning] size of the batteries 
25 [ap p lies in regard to the end of] determines the operating 1 if e-h" 
Th e ] of the device. As such, the arrangement [therefore] 
preferably has a 1000 mAh Li-ion battery. 

Mobile portion 3 : — modular e mbodim e nt] 

30 In a further embodiment^ which is not specifically 

illustrated^ the telemetry unit 6 for communication with the 
implant 1 including a transmitting/receiving antenna and an 
electronic actuating system for telemetry -fas — w e ll — a-s — art 
interfac e d e vice 17] is disposed in a separate module. [That] In 

35 such an embodiment , the separate module also has an interface 



-7- 



COMPARE VERSION OF 
SUBSTITUTE SPECIFICATION 

1 39732/JWP/E43 

device 17 for electrical and possibly also mechanical connection 
to a mobile telephone. 

5 [The] In such an embodiment , the separate module can be 

fitted [for exampl e instead of the battery p ack] into the mobile 
telephone in place of the phone's battery pack , thus affording 
a mechanically sturdy unit comprising the mobile telephone and 
a separate housing [which possibly proj ec ts] for the telemetry 

10 unit 6 . In such an embodiment the separate housing for the 
telemetry unit 6 may extend to an immaterial degree beyond the 
previous external contour of the mobile telephone. 

In this variants the separate module for the telemetry 
unit 6 has a battery compartment into which can be fitted the 

15 original battery pack of the mobile telephone or [h o wev er] 
alternatively another suitable battery or [a suitable] battery 
pack. [That] In either case, the battery then serves [for] as the 
power supply for the entire system [consisting of] including the 
mobile telephone and the separate module^ and can be charged by 

20 way of the standard charging connections on the mobile telephone. 

In [the case of this variant] this alternative embodiment , 
there are three basic [possibl e ] options +rn — regard — tryj- for 
providing data connection between the separate module and the 
mobile telephone: 11. by way of the external electromechanical 

25 plug of the [(usually serial)] interface provided on the mobile 
telephone-frr (usually serial) ; 2) by way of an electromechanical 
plug of the (serial) interface provided on the mobile telephone, 
which plug is additionally -£to — be-]- integrated [in] into the 
battery compartment of the mobile telephone-h~hL or 3J_ by way of 

30 [th e ] an IrDA interface provided on the mobile telephone. 

In the case of the first and third variants, there is an 
optical or mechanical connection between the separate module and 
the interface integrated in the mobile telephone, [that — is to 
say] i.e., the separate module or a fixed extension thereof 

3 5 covers [over] the interface of the mobile telephone and at that 
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location either includes a suitable plug connection^ or extends 
into the proximity of the interface of the mobile telephone and 

5 includes at that end an infrared interface. [Thos e ] These 
solutions involve utilizing special software for the mobile 

telephone-Ei which] that permits control [which — rs-r to be 

initiated by way of that interface. 

For integration of the plug in the battery compartment^ the 

10 second variant additionally requires a mechanical and electrical 
modification to the mobile telephone. A suitable connection of 
[that] the plug not only to the serial interface^ but also to 
other parts of the electronics of the mobile telephone [m e an] 
means that it is possible to provide [for] direct control of the 

15 mobile ' telephone [by] through the telemetry unit. 

In both caseSj_ the known normal function of the mobile 
telephone is retained-h — Priority] although priority control for 
telemetry transmissions can possibly be provided. Preferably , the 
[The] electronics of the mobile telephone are automatically set 

20 [in] into operation when required by the telemetry unit^ which 
is either permanently in a state of reception readiness^, or which 
is selectively time-controlled (event control). 

In [a further variant] another alternative embodiment, the 
separate module can be integrated on [a 3lM - ] an SIM- card. - [That] 

25 In this embodiment, the SIM-module ~trs — fitted — in — plac e — ©fi- 
replaces the standard SIM-card [into] in the SIM-card tray and 
uses the interface provided [for same as] the standard SIM-card . 
For- P 

Possibly for] example^ the transmitting/receiving antenna and the 
30 electronic actuating system for telemetry can be so designed 

that, when the SIM-module is inserted, they are disposed outside 

the housing of the mobile telephone. 

In this [variant , ] embodiment , a buzzer^ which is [usual] 

standard in mobile telephones^, can be actuated for acoustic 
35 display of the various patient alarm functions. The optical 
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display^ which is also provided -t±rt — any — c as e ] on mobile 
telephones can be used for the optical display, in all modular 
5 variants. 

[Mobil e portion 3 . — Man - machin e — interface 



Provid e d on the mobile portion 3 are a] Such optical and acoustic 
alarms are to also supplied on standard designs of the current 

10 invention. For example, an LED and a buzzer for optical and 
acoustic display of functions and operating states, as well as 
some switches for manually triggering functions are provided on 
the mobile portion 3. 

In one embodiment, a -p 

15 ftr flashing light -emitting diode indicates [the] a low battery 
state as soon as the battery charge has fallen to 10%. [The] At 
this stage of discharge the mobile portion 3 [then] still has a 
minimum running reserve of about 2 hours. As the mobile portion 3 
is not always visible to the patient, the buzzer, by a short 

20 alarm, also indicates the occurrence of [the] a low battery 

state. The buzzer must operate at a frequency of about 2 kHz or r 
below and must be suitably loud so that even patients of limited 
perception can be certain to hear the alarm sound. The buzzer 
should trigger an alarm [again] approximately every 5 minutes to 

25 remind the patient to charge up the battery. 

[There is provided a] A recessed on/off switch which cannot 
be unintentionally operated is also provided . The switch position 
is labeled so that it is possible to see whether the mobile 
portion 3 is switched on. That switch is necessary as the mobile 

30 portion 3 with the mobile radio device 7 must be switched off in 
some areas [in which it is to be found, — K such as, for example^, 
in an in-flight situation and in certain areas of hospitals. 

[Th e r e ] In addition, a key may be provided -fa — key] for 
sending -fa — short — message — for — testing] short messages to the 

3 5 service center to test the SMS -channel -ftcr K In such an 
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embodiment the [s e rvi c e center . — The] mobile portion 3 shows by 
means of a flashing LED that such a test has been started. The 

5 service center recognizes the received short message as being a 
test and sends an acknowledgment to the mobile portion 3. 
[Flashing — of — the] The LED is thereupon [terminat e d — again] 
deactivated , whereby the patient can. see that both the outgoing 
and also the incoming connection to the service center are 

10 operable. 

For diagnostic purposes, there can also be provided a key 
by means of which the patient can trigger data transmissions to 
the service center. If the patient suffers from [complaints or] 
troubles of any kind which possibly cannot be in any way detected 

15 [as su c h for the implant,] that key can be pressed. Thereupon a 
data set is transmitted, which [besides! , in addition to the 
items of information which are to be transmitted as a routine 
matter, includes the time of triggering and acquisition of the 
associated data by the implant. The transmitted short message 

20 also informs the service center that this is a patient -triggered 
data transmission which is [possibly] to be dealt with 
separately. 

For acute emergency cases, it is possible to use a patient 
alarm key which is also protected from unintentional incorrect 

25 operation. That emergency key can be arranged in recessed 
relationship for that purpose and can be additionally protected 
by a cover which first has to be opened in order to trigger [off] 
the patient alarm. [The] Alternatively, the protection against 
incorrect operation can also be in the form of a time lock in the 

30 sof tware-rri" which assumes the key function to be valid only if 
the key is depressed for a relatively long period of time (for 
example more than 3 seconds) . A successfully triggered patient 
alarm is acknowledged acoustically by the buzzer. Thereafter^ the 
key can be released again. In addition^ a light -emitting diode 

35 is continuously switched on for 10 seconds and then lights up 
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once again for 2 seconds each minute as a reminder that a patient 
alarm has been triggered. The buzzer is always actuated 

5 simultaneously with the light -emitting diode so that even 
patients of limited optical perception can perceive this 
acknowledgment from the external apparatus. 

A patient alarm is immediately transmitted to the service 
center by way of SMS. It is canceled only when the service center 

10 acknowledges the patient alarm - also by way of SMS.-, thereby 
ensuring that the alarm has reached the service center. 
Acknowledgment of the alarm by the service center is also 
displayed by a light -emitting diode and a buzzer on the mobile 
portion 3. Those measures contribute on the one hand to calming 

15 the patient, while on the other hand ensuring that, upon 
triggering of a patient alarm in a dangerous condition for the 
.patient, further measures [d o n o t 'fail t'o be] are implemented if 
the patient alarm could not be transmitted successfully. 

If a patient alarm^ which has not been acknowledged is to 

20 be canceled, the mobile portion 3 has to be switched off. After 
the restart^ the mobile portion is in the normal state again. The 
mobile portion automatically signals back to the service center 
by way of SMS. In the service center, it can then be recognized 
that the external apparatus was reset and the patient alarm 

25 canceled. 

Successful implementation of .a patient ^alarm [situation] has 
a higher priority +rn — c om p arison — with — the] to a low battery 
display. The low battery display is only implemented again when 
the service center has acknowledged the patient alarm. The mobile 

30 portion 3 is to be switched off if disturbance to the surrounding 
area by the buzzer is to be prevented. 

[Mobile portion 3: Data encryption] Only one processor^ which 
performs both the tasks of the central unit and also those of the 
communication unit^ is used as the control unit 5 for the mobile 

35 portion 3. The software can be downloaded by way of the IrDA 
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interface 16 into a flash-ROM. The memory capacity of the 
internal flash-ROM is 128 KBytes, that of the integrated EEPROM 

5 is 4 KBytes and that of the static external SRAM is 64 KBytes. 
The program memory size is. thus limited to the capacity of the 
installed flash-ROM and cannot be expanded (Harvard structure) . 
The external static SRAM can be expanded. 

SMS-transmission is implemented using a 128 bit DES 

10 encryption process which is based on a private-public key system. 
Encryption is implemented in software terms, -rtfta-t — rs — to say] 
i.e., no encryption IC is used. For safe operation, the • system 
uses a watchdog circuit which at regular intervals checks the 
processor 5 and puts it , into a secure status again if program 

15 execution is not taking place correctly. 

No further encryption is required [on the way from] between 
the implant 1 [to] and ' the external apparatus 2 because of the 
short range [ i n addition to] and the implant -specif ic encoding 
of the data. 

2 0 [Mobile portion 3: — Position " finding 

It is provided for the mobile radio d e vic e 7 that the] The field 
strength information with the associated numbers of the current 
and- adjoined cells and the bit error rate is transmitted by way 
25 of SMS-h — On th e basis of that] , from the mobile radio device 7. 
Utilizing this position- finding, information it is possible to 
locate the mobile portion 3 in emergency situations [in whi c h] 
where the patient is incapacitated. 
-E- 

3 0 Mobile p ortion 3 : — Call number manaqement ] 

The mobile radio device 7 also includes a mobile radio 
module 7.1 and a memory in the form of a SIM (Subscriber Identity 
Module) -card 7.2. The SIM-card reader can be soldered directly 
into the circuit board under the mobile radio module 7.1. The 
35 SIM-card 7.2 is thus not accessible to the user, iftf Regardless, 
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an SIM-card reader is provided [in any case] in embodiments which 
are based on the use of a mobile telephone. 

5 The call number or numbers of the service center [is or] are 

permanently stored in the memory of the SIM-card 7.2 by the 
mobile radio module 7.1. The mobile portion 3 is supplied with 
a SIM-card which contains the call number of a service center in 
the call number memory as a preset parameter. The call numbers 

10 on the SIM-card can be altered by way of SMS. Call number 
management (writing and reading the numbers on and from the 
SIM-card) must be implemented by the central control device 5 of 
the external apparatus. The preset call number is kept 
permanently on the SIM-card [for — the — sake — erf — saf e ty — ortf in 

15 another memory location and, is used if the external apparatus 2 
cannot form a connection with a new call number. [That] This 
safety measure ensures that establishing contact always remains 
possible . 

It is also possible to operate a plurality of service 

20 centers. [Th e ] In this case the patient reports to any service 
center. In that way the address of the customer is known there 
and it is possible to decide which service center initially takes 
over the procedure. If the customer switches on his external 
apparatus, then it reports to the preset service center insofar 

25 as it immediately sends an SMS-message thereto. [Now] Then , by 
sending back an SMS-message, the service center can transmit the 
call number which is to be used in future. The mobile portion 3 
can thus be automatically associated at any time with another 
service center without a service engineer having to convert the 

30 mobile portion 3. [That — makes particular sense when] Utilizing 
this system it is possible thereby to avoid having to send 
SMS-messages over frontiers. 

The databases of the service centers are the same as each 
other so that it is always clear which implant 1 or mobile 

35 portion 3 is being operated by which service center. [3uitable] 
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To ensure this, suitable fields are to be provided in the 
database . 

5 [In operation it — is possible — in each case to pick up only 

one further — (second) — number . 

That] During operation it is possible in each case to pick up 
only one further (second) number. This number is used if the 
contact with the "new" service center can be successfully 

10 achieved. If that is not the case, the "old" call number is used 
again. If the external apparatus is [again] referred to a further 
service center, the second number is overwritten so that the 
operating procedure involved is always [su c h] that [firstly] 
first the second number is tried and, in the event, of one or more 

15 abortive attempts, the first number is used. The advantage of 
this procedure is that it is possible to achieve full 
flexibility^ but also to ensure that the secure call number 
remains stored so that a complete collapse of the connection is 
reliably avoided. 

20 [A kind — of-}- An LIFO-memory can also be organized in the 

SIM-card, for a maximum memory depth (for example ten call 
numbers) . If the previously operative service center presets a 
new call number, that number is used as the most up-to-date call 
number. [If however] However, if , transmission problems occur with 

25 that new call number, then in each case the next older call 
number is used until finally the permanently stored preset call 
number is [next] used . If the memory is occupied, for example 
with 9 call numbers and the preset call number, then the oldest, 
that is to say the call number which is closest to the preset 

30 number is erased. The advantage of this procedure is its high 
level of redundancy as it is [to b e assumed] almost certain that 
a connection [occurs] will occur with at least one of the stored 
service centers. The disadvantage is that under some 
circumstances many service centers receive data from an external 

35 
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apparatus, which only then can be combined together and evaluated 
jointly. 

5 [As] Because the external apparatus 2 is equipped with a 

modem -£i — 23- 12 the call number memory in the SIM- card can 
[additionally] also be used for those call numbers. The organiza- 
tion can be implemented based on the management of the mobile 
radio numbers. [By virtu e of] Because the call numbers [b e ing] 

10 are stored on the SIM-card, in the event [of replac e ment of] the 
external apparatus [ o n the part of] , is replaced by the customer, 
for example in the event of a defect, the SIM-card can be fitted 
into the new apparatus [again] so that [th e mod e of makin g ] the 
connection to the service [cent e rs] center is implemented without 

15 any gap or interruption. 

[Base — station. — ^-The base station 4 comprises a charging 
device 11 for the batteries in the power supply portion 10 and 
a modem 12, acting as a data transmission device, for the 
fixed-line telecommunication network 13 which is addressed by the 

20 mobile portion 3 by way of the interface device 14. The base 
station 4 [further] also includes an [additional] antenna 15^ 
which upon connection [to] of the mobile portion 3 to the base 
station 4, is connected to the mobile radio device 7 and thus 
improves the transmission quality. 

2 5 The charging device 11 serves to charge up the Li -ion 

batteries of the mobile portion- 3 .and at the same time serves 
[for] as the power supply for the components of the base station 
4. The charging device 11 is equipped with a regulator which is 
suitable for Li-ion batteries, and a monitoring circuit. It is 

3 0 designed for a maximum charging current of 3 50mA. It is 

dimensionally designed, and can be switched [over, — for] to 
receive a primary ac voltage of 220/110V, 50/60Hz, in which 
respect a range of 100 to 240 V for the primary ac voltage and 
a frequency range of 47-63 Hz is preferred. Protection class 2 
3 5 is used for the external apparatus 2. The power supply in the 
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base station 4 can also be replaced by a suitable [plug] mains 
plug unit . 

5 The interface device 14 is -ftn — the — form — of-]- an infrared 

interface (IrDA)and the f (IrDA) . 

Th e ] additional antenna 15 is -frrt — the] a form of a diversity 
10 antenna. The arrangement is provided in each case with suitable 

A/4 -antennae which are in the form of a loop or helix antennae. 
There is no mains switch. If .the base .station 4 is to be 

disconnected from the mains network, the [plug] mains plug unit 

can be pulled out. 
15 [External — apparatu s — 2r~. — Co - operation of — th e mobil e portion 

3 and the base station 4] The mobile portion 3 is inserted into 

the base station 4 for the purposes of charging and for data 

transmission by way of the fixed- line telecommunication network 

13 . 

20 The base station 4 is equipped with a light -emitting diode 

which lights up when the mobile portion 3 is plugged in and a 
charging current is charging the batteries. The light-emitting 
diode goes out when the mobile portion- 3 is removed or [ c urrent] 
the mobile portion 3 is no longer, being [taken — by — the — mobile 

25 p ortion 3] charged . The display of the light-emitting diode is 
inverted for the duration of the transmission, but at least one 
second, when a message is sent or received by way of the 
installed modem 12. The base station 4 acknowledges insertion of 
the mobile portion 3 or removal of the mobile portion 3, by a 

30 brief sound from a buzzer. 

The mobile portion 3 is fully operational during charging 
in the base station 4. The voltage transformers in the base 
station 4 are designed [for] to accept up to 40 V so that a 
connection for charging from a motor vehicle system is possible. 

3 5 The control device 5 monitors both the battery voltage and the 
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supply of voltage at the mobile radio module 7.1. When the mobile 
portion 3 is switched on^ the batteries [are — fully] may be 

5 charged [again] after about 4 hours in the base station 4. 

For the purposes of data transmission^ the control device 5 
is designed [in] such -fa — way] that -fit — rs — only] after a 
predetermined number of unsuccessful transmission attempts -ftoy 
way — of-]- through the mobile radio device 7 [that] _,_ the 

10 transmission of data to the monitoring device is effected by way 
of the fixed- line telecommunication network 13 by means of the 
interface devices 8 and 14 and the modem 12 . +ff — th e r e fore] 
Therefore, if the mobile radio [transmission] device 7 is not 
operating or the external apparatus 2 is being operated in a 

15 country which does not support a mobile radio standard, [that] 
i.e., there is [to say] data in the mobile portion 3 [th e r e ar e 
data] which could be put into intermediate storage in the memory 
of the SIM-card 7.2^_ and which could not be transmitted by way 
of the mobile radio network to the service center, then 

20 transmission is [effected by way of] effected through the modem 
12 as soon as the mobile portion 3. is plugged into the base 
station 4. 

The IR- interface 8 of the mobile portion 3j_ and the 
IR-interface 14 of the base station 4 are continuously ready to 

25 receive. The mobile portion 3 exchanges data with the base 
station 4 as soon as it is docked [thereinto] thereto . That means 
that it is known to the mobile portion 3 in each case whether 
there is an operational modem 12 in the base station 4. 

As the messages to be transmitted involve very short data 

30 blocks, a transmission speed of 9600 bauds is sufficient. The 
modem 12 is either integrated in the base station 4_,_ or if 
necessary^, it can be connected by the service engineer by [being 
simply — fitt e d — byf- a simple snapping engagement into the base 
station 4. The modem 12 can be switched over to a software 

35 handshake as it is only that kind of "optical 2 -wire 
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transmission" that is supported by way of the IrDA interfaces 8 
and 14. 

5 [External apparatus 2 : — 3elf - t e st 

f an error is detected in operation, a corresponding inquiry 
from the service center is received^ or- if the external apparatus 
2 goes on the network again after a power-on reset, the external 
apparatus 2 executes a self-test and signals the result to the 

10 service center. [The] Therefore, the external apparatus 2 
[th e r e for e ] automatically signals errors and faults, [it] can be 
checked from the service center, and [it signals back] then the 
external apparatus 2 signals the service center again when it is 
again ready for operation (for example after re-charging [of the] 

15 discharged batteries) . The SMS-string with the result of the 
self-test is only transmitted if the foregoing three 
preconditions require this, no information relating to the 
self -test is contained in the normal transmission string. 

The purpose of the self -test is to permit conclusions to be 

20 drawn about the operation of the hardware. A decision can then 
be taken in the service center about how [thos e ] any faults and 
errors [hav e — to}- should be handled. The external apparatus 2 
signals in six cases immediately by way of SMS -messages or 
alternatively by way of a modem: 1 ) a -E ft} dangerous state is 

2 5 being signaled by the pacemaker ; 2) the -f- 

- — Th e ] transmission section to the pacemaker is not operable ; 3) 
} — M- a self-test of the external apparatus signals a fault or 
e r r o r ; 4 ) upon- f 

- Upon] signaling [of] a low battery state prior to power-off_z_ 
30 5) in- f 

- — Jrr} the case of a patient alarm, [that — i-s — to — say] i.e., the 
patient triggers an alarm by pressing a key of the interface 9j_ 
and 6) on a + — ©rrr demand by the service center. 

The following criteria can be adopted as [the] options in 
35 [t e rms of] the self -diagnosis of the external apparatus: 1) a 
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The] check sum by way of the program code (flash-ROM, EEPROM, 
ROM- error, program incorrectly loaded) gave a memory error ; 2) 
5 a [b) A] memory test [in respect] of the RAM gave a memory errors 
3) a temporary- f 

c-) — Temporary] failure of the mobile radio network has occurred 
(can also indicate hardware faults; reading out the mobile radio 
device 7 can clarify matters here) ; 4) a -fcH — M" time-out in 
10 communication with the service center has occurred (as c) ) ; and 
5) a +r- 

e-) — A-r received data string is too short or a check sum error has 
occurred (hardware fault in the telemetry or reception 
disturbance or range problems) . 

15 -t 

External apparatus 2 : — Time synchronization 

^-Only relative time is available for the microprocessors in 
external apparatuses, with the real-time clock thereof. The time 
in the implant 1 is not adjusted and after half a year rs 

20 accurate to +/- 0.5 hours so that it cannot be used to establish 
the system time of the external apparatus 2. If in the mobile 
portion 3 the battery is discharged or removed by the service 
engineer, -f-xt — can — happen — that] the real-time clock [totally 
loses] can lose the time data . The external apparatus however 

25 requires the current time for specifying [same] that time in 
connection with data [which air e } - sent to the service center in 
order to document when events were received from the implant 1. 

The data [a re ] is sent in the form of SMS-messages , and 
received messages are acknowledged by the service center by way 

30 of SMS-messages, [in r e lation] to the external apparatus 2. In 
order to set the current time in the external apparatus 2, [that 
irs — to — say] i.e., to implement time synchronization of the 
external apparatus 2, the time signature (SMS-header) of the 
acknowledgment SMS which contains data and clock time is used. 

35 -H"If that acknowledgment SMS comes back within a short time, for 
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example one minute, the external apparatus 2 can set the absolute 
time in accordance with the header of the acknowledgment, as it 

5 is guaranteed that both SMS were on the way for less than a 
minute. If a longer time has elapsed between the sent SMS and the 
acknowledgment, the SMS-header of the acknowledgment cannot be 
evaluated as it is not possible to establish whether the original 
transmission or the acknowledgment was delayed in transmission. 

10 Experience has shown that the tame f or . an SMS- transmission: is in 
the range of [below] about 10. seconds or below so [that] the 
foregoing procedure can be well applied. 

[As] Because there is a very high probability that, after 
a power-on reset, the clock time in the external apparatus 2 is 

15 wrong, immediate time synchronization is provided for that 
situation. When the external "apparatus 2 connects to the network 
again after a power-on reset, it signals that to the service 
center straightaway [by way of] through an SMS. The clock of the- 
external apparatus can then be immediately set with the 

2 0 SMS -acknowledgment from the service center. 

[It] Using this system it is possible [to establish] ensure 
that both the service center and also the external apparatus 2 
are operated with UTC-time. [That] This means that the entire 
system operates on one time. Local time such as for example CET 

2 5 or CEST then has to be ascertained, from UTC-time when producing 
doctors' letters. 

If problems should arise when ascertaining the absolute 
time, time transmission by way of the modem [1 2] 12 can still 
be used as an alternative. Such a service is generally made 

30 available by various providers. for the public telephone network. 
[External apparatus 2 - — 3 e rvi c e interface 
By — way of — Hie — interface — device — ±-6 — for — e xample — a-h A service 
engineer can communicate with the mobile portion 3 using for 
example a laptop-h — Anoth e r — p o ssibility is — that] through the 

35 interface device 16. In another embodiment, the external 
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apparatus [operates] may operate as a data logger insofar as data 
(for example as a blood sugar monitor) are read in, which are 

5 then also sent to the service center by way of SMS . 

The range of .the interface device 16 is at least 0.4m. It 
is arranged in such a way that it can be used by an apparatus 
which is beside the external apparatus 2, when the mobile 
portion 3 is docked into the base station 4. It operates 

10 bidirectionally and can transmit data in the half duplex mode. 
The transmission speed of the .third interface device 16 is at 
least 9600 bauds and can then be .stepped up to 115 Kbauds . 

The third interface device 16 is to be arranged in such a 
way that the communication between the base station 4 and the 

15 mobile portion 3 operates reliably, [that is to say] i.e. , there 
is no possibility [of 3 that the third interface device 16 can 
influence [on] the second interface device 8 -fby — the — third 
interface device — 1 6 ] . 

Figure 2 shows a flow chart of a data transmission method 

2 0 which can be used in conjunction .with the method according to the 

invention and which can be used for data transmission between the 
implant 1 and the external apparatus 2 . 

[Th e ] In this embodiment the triggering signal for data 

transmission is -f-rrr this case] always emitted by the 

25 transmitter/receiver unit of the implant 1, for which purpose the 
transmitter/receiver unit is switched on in a step 18. 

In step 19 transmission of the first data is then effected 
from the implant 1 to the -f 

^external apparatus 2. A- string which comprises 17 bytes is 
30 transmitted. [These — are] This string includes 1 byte for 
synchronization, 4 bytes for identification, 1 byte for serial 
the number of the transmission, 1 byte for the length of the 
string being transmitted, 8 bytes for the data, and 2 bytes for 
security (CRC) . In the case of asynchronous transmission there 

35 
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is an overhead of three bits per byte so that 17 M 11 bits = 187 
bits have to be transmitted. 

5 [Thereupon step] Step 20 involves plausibility checking of 

the first data transmitted, by the external apparatus. [In that 
case for] For example^ a check [is e ff ec t e d in respect] of the 
CRC-bits, in relation to the transmitted string, is conducted, 
or a check to ascertain whether the synchronization bits have the 

10 previously known values. It is also. possible to check whether the 
string length coincides with -the sent string length and/or 
whether the serial number of the transmission is correct . \ There 
is no checking of flagSj_ as no handling of the flags takes place 
in the external apparatus 2 . [In] As a result, in the event -fof- 

1 5 expans ions o 

that the telemetry is expanded , the same type of 
an external apparatus can [thus] always be used. [Ther e ] In 
addition, there is no checking of the implant number as the 
external apparatus can pass on the information of a plurality of 
implants. 

20 If the external apparatus in step 20 detects that the data 

[ar e ] is not plausible, step 22 involves establishing whether a 
predetermined number of renewed transmission attempts was 
exceeded. 

If it is established in step 22 that the predetermined 
25 number of renewed transmission. attempts was not exceeded, then 
in step 23 valid data are again .requested from the pacemaker. 
That request can comprise synchronization (8 bits) , identifi- 
cation {32 bits) , the serial number of the message (8 bits) and 
an agreed code (8 bits) . That string can also be safeguarded with 
30 [an] a CRC-byte. 64 bits +83 bits = 88 bits are then sent in 
order to initiate a transmission inquiry -fin — respect] of the 
pacemaker . 

If in step 20 the external apparatus detects that the data 
[ar e ] is plausible, then in step 21, after the plausibility check 
35 has been implemented, a first acknowledgment is sent to the 
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implant 1, the first acknowledgment containing a first item of 
control information for controlling the reception readiness of 

5 the first transmitter/receiver unit. If the data set was 
recognized as being valid, [in this case] with or in the first 
acknowledgment a check data set is sent, which is checked in turn 
by the implant 1. There are two possible options in this 
[respect : ] circumstance : 

10 "[As — the — safest — method] . First , the previously sent first 
data set [is] may be sent back, completely to the implant 1 which 
then compares the sent data set to the received data set . Then 
187 bits would be sent back again. 

Alternatively^ synchronization (8 bits) , identification (32 

15 bits) , the serial number of - the transmission (8 bits) and the 
CRC-bits (16 bits) are sent back for checking purposes to the 
implant 1 which then checks whether the sent string (identifica- 
tion, number of the transmission) and whether the received 
CRC-bits conform with the CRC-bits of the sent message. In that 

20 case 8 byes are then transmitted instead of 17 bytes as above, 
that is to say 64 bits +83 bits = 88 bits (about half of the 
information sent in [relation to] variant 1) . 

If in step 24 checking of the first acknowledgment in the 
implant gives a negative result ,-- [that — is to say] i . e . , •■ if the 

25 check data are not identical to the output data, then the first 
data set is sent again. The implant. then tries it again after a 
fixed period of time. The external apparatus 2 then informs the 
service center about the number of incorrectly transmitted data 
packets . 

3 0 If in step 24 checking of the first acknowledgment in the 

implant gives a positive result, the implant in step 25 sends a 
second acknowledgment to the external apparatus 2. That second 
acknowledgment can comprise synchronization (8 bits) , 
identification (32 bits) , the serial number of the message (8 

35 bits) and an agreed code (8 bits) . That string can also be 
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safeguarded with [an] a CRC-byte. In this case, 64 bits +8*3 
bits = 88 bits are sent. 

5 In step 26 the implant 1 [th e n] stops all transmitting and 

receiving activities. 

In step 27 the . passing of a given period of time is 
checked, after which a fresh data set [is] will be waiting in the 
implant to be sent. 

10 After receipt of the second .acknowledgment "the mobile 

portion 3 will [pass to the service cent e r] send the first data^ 
which have now. been verified , to the service center . The, first 
data set is marked as valid and the service center knows that 
these data are, with a very high level of probability, correct. 

15 The external * apparatus retains [these] the first data set until 
the implant supplies a fresh data setj_ which is itself verified 
as being correct. 

If an error occurs upon reception of the second 
acknowledgment (for example different implant number or 

20 acknowledgment code is not right) the first data are nonetheless 
sent by SMS to the service center, but in addition the external 
apparatus 2 signals that the second acknowledgment of the 
implant 1 could not be validly transmitted. -f 

-rln this case there is the possibility that the implant 1,-' after 
25 a precisely fixed period of time after dispatch of the V second 
acknowledgment, [after the passing .of — a precisely fixed period 
— time , — goes] will go into the receive mode again. Upon a 
renewed inquiry^, the external apparatus 2 [for example !- can again 
send the first" acknowledgment consisting of 88 bits in order to 
30 request a new transmission. Immediately after it has checked that 
it is addressed^, the implant 1 can begin [with] the renewed 
transmission without the received data first having to be 
evaluated. In this case^_ the second acknowledgment or the first 
data set can be sent again. The external apparatus 2 then has 
35 [in] a duplicate copy of either the first data set or the second 
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acknowledgment and it can now decide whether the first data set 
can be assumed to be valid. 

5 The transmission/reception cycles can be repeated a 

plurality of times. [For — reasons — of — saving] To save energy^ 
however^ it is necessary to ensure that the procedure is inter- 
rupted after a given number of transmissions [in o rde r n ot — bo - - 
unn ece ssarily dis c har ge ] so that the energy storage means of the 

10 implant is not unnecessarily discharged .-" .The external apparatus 
should [th e n] nonetheless send- the data, to -the- "service center, 
but the data must be marked as;' non-verified'. The data are. held 
in the external apparatus 2 until a fresh data set is sent by the ■"..,.» 
implant. In addition^ the last valid data set should be kept in ■ 

15 the external ■ apparatus , which the service center can . then --\ 
interrogate. In [the cas e of] a system in which a plurality of 
implants [whi c h] co-operate with the external apparatus 2> the 7 
[respectively] respective last data sets of each .implant are to • . ■ v - 
be kept in the external apparatus 2. -•■;*•-.. 

20 In [th e d e scribed] one variant of the method^ the receiver 

of the external apparatus 2 . is ready at any time to receive, data 
from the implant. " ' ' 

The . following point is to be noted [in] with regard to ,- To- 

other variants of the method: .at regularly, recurring or: [any] 

25 specific moments in time, transmissions are sent from .the implant *'..;<• 
1 to the external apparatus 2, whichieither contain data or-'which 
only indicate, that the implant 1 is active and ready to receive. ~ 
If more than one message is to be sent,' they are sent in . 
- succession. — [Those] These transmissions are received by the 

30 external counterpart arrangement, analyzed and acknowledged. The 

acknowledgments are expected in a fixed time window after ■ re- 

transmission so that the receiver in the implant 1 only has to 
be active for a short time. [Data] In fact, in one embodiment 
data can [already] be transmitted to the implant 1 in the 

35 acknowledgments. On the basis of the content and type of the 
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acknowledgments, this indicates whether further data are waiting 
in the external apparatus 2 for transmission [t o wa r ds] to the 

5 implant 1. The acknowledgments are respectively analyzed by the 
implant 1 to ascertain whether the external apparatus 2 wishes 
to send further data and it will then automatically proceed [in] 
with the protocol for the transmission of data in the opposite 
direction (as described above) . [That ] This cycle can [now] be 

10 repeated as often as may be desired until all .data have- been 
- transmitted in both directions : and :no ; apparatus j ■ [would — want ] 
desires to send further data. 

In a further [variant , — a reduction in e nergy consumption 
in the external apparatus 2 is also achi e v e d. As] embodiment, to ■ 

15 an external apparatus having reduced energy consumption, as -soon 

as a message has been received from the external apparatus .2, the ^dv;^; 
implant 1 and the external apparatus are synchronized by 
establishing time segments whereby periodic times are def ined, ,.- . 

in which the receiver of the external apparatus is active? The 

2 0 implant 1 may then [also] only transmit within thosef} time -V^-^ 

segments, if it is to be received. The above- indicated handling '.lfv&"-*t 
.instructions are correspondingly modified so that the implant 1 
' can only send within the time segments and it can no longer send '■,*''/*•* 
at just any times. 

2 5 [That 3 In this embodiment, the time schedule limitation 

does not apply for an existing communication, (sequence of: trans- ^ ( 
missions and acknowledgments) so that the receiver in the v 
external apparatus 2 still remains active for some time, after 
stopping an acknowledgment in order to be able to . receive any 

30 consequential .. transmission that may follow from the implant 1. . sucz.r t 
The implant also must not stop a transmission in any time 
segment. If the external apparatus 2 is to keep contact with a 
plurality of implants, then specific time segments are managed 
for each implant involved,' and those time segments as far as 

35 possible should not overlap in order to avoid interference -Hrn 
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r e lation] due to simultaneous transmission [in respect of] form 
different implants. 

The set time segments can be altered within the limits of 
the above-described normal bidirectional communication both in 
terms of the duration of the active and also the passive phase^_ 
as well as the time of synchronization. If no further 
transmissions are' received from the implant over a given period 
of time, then the active time 1 /: segment , is Increased in -length 
stepwise at the expense of t he passive time segment ■ -in- order to 
catch any drift divergence of synchronicity:. In* -the extreme case^ 
the receiver in the external apparatus is continuously active. 
[That] This continuously active state is also the reset .state 
when switching on. 

Figure 3j_ in the form of a flow charts shows which strategy 
can be adopted in the event of repetitions of transmissions by 
the implant 1. Figure 3 shows in detail step 22 from Figure 2 
with the input 22.1 and the outputs 22.2 and 22.3. ; :J 

Step 28 firstly involves checking whether a counter^Z has 
not yet exceeded a predetermined first value, in this" case. 12 . In 
this respect the counter Z represents the number of transmission 
attempts executed. In step 18 it is set to zero and it is 
increased by- 1 whenever step . .19 is ■ .implemented. If-- the 
predetermined first value has /not yet, been ^exceeded, -a new 
transmission is initiated immediately by way of ' the output*22 . 2 . 
[Firstly th e r e fore the] Therefore, an attempt is made a second 
time to send the transmission. If the predetermined first value 
has been exceeded, then in step 29 a timer is set to zero .. 
"* [If the -predetermined first valu e has be e n e x ce eded, — t h e n 

in st e p 29 a timer is set to ze ro. 

-rStep 30 then involves checking whether the counter Z has not yet 
exceeded a predetermined second value, in this case 3. If the 
predetermined second value has not yet been exceeded-f-rr the 
system waits [notic e ably by virtue of 3 in the waiting loop 31 [ , ] 
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as a systematic error can be assumed to apply [in terms of] to 
the transmission. [Tha t — can be — for] For example [a disturbing 

5 item] , there might be a circumstance which makes the transmission 
impossible for some time (for example a piece of electrical 
equipment which is not adequately interference-suppressed) . After . „ 

a waiting time of for example 5 minutes, a further transmission 
attempt is started. If this is also unsuccessful the cycle is ■ .* 

10 continued at step 28. 

Step 32 then involves checking whether -the. '.counter Z has 
not yet exceeded a predetermined third value., -i-n this -case 4. If . 
the predetermined third value is not yet exceeded the system 
waits even longer through the waiting loop 33, for example 1 

15 hour, and starts a last transmission attempt. If this is- also 

unsuccessful, the cycle is continued at step 28 and thereafter -> : >^ 
left at 22.3. In [that] this case [therefore] a" transmission is .r 
only [implemented] attempted again when fresh data are ready for 
transmission in the pacemaker. - 

2 0 Figure 4 shows a block circuit diagram of -f a variant'] one 

; embodiment ' of a patient monitoring system using the present vT-^W^ 
.invention. -f 

i-In. this case data transmission takes place between ' the '"Implant , . ^ : 
1 and the external "apparatus shown in Figure 1, the. implant 1 v 
25 being worn by a patient 33. From :t he *-E+external- apparatus -2 , the 

read-out data are transmitted by .way .-of a mobi-le : radio . [9ection] ^ 
. section 34 of a mobile radio network to a mobile radio station .-;* 
' 35 of the mobile radio network and from there sent also by way 
of a -mobile radio section 36 or alternatively by way of a 
30 fixed-line network connection 37 to a service center 3 8 -.which . . 

serves as a central storage [arrangement] and monitoring - ■ 

[arrangement ] center . In this case all data are sent in the form 
of SMS-messages and mutually acknowledged by way of SMS. 

[The] In this embodiment, the central storage unit 38 is 
35 provided with a fully automatic database. The medical data are 



-23- 



COMPARE VERSION OF 
SUBSTITUTE SPECIFICATION 

1 39732/JWP/E43 

automatically read by way of TCP/IP-connection into the database 
computer Where they are respectively entered into the provided 

5 tables and table fields-h — in r e spect of] including : moment in 
time, implant, patient, external apparatus and medical contact 
(doctor/clinic) . 

[Upon the attainment of a ce rtain de g ree of filling] When 
a specified portion of - the database is filled , the data are 

10 transferred from the computer onto- external media (for example 
CD or tape) . In accordance with:;,the medical guidelines for data 
security^, pat ient -related data are. stored: .immediately . (as far as 
may be possible) on external read only media [ (CD-R O M) o ] (e.g., 
CD-ROM) . Proper access to all externally safeguarded data is 

15 [ co ntinu o usly] then made possible by way of suitable references! 
in the database. 

The access options to the data are regulated by complex 
rights allocation (for example^ reading, writing, modifying, 
erasing, etc.) for various user groups such as data managers^ 

20 clinic or doctor. During operation of the database manual- 
. interventions and inquiries by system operators and other client's 
(for example^, the doctor 40) are possible at any time. 

Priority-controlled triggers in the database and a coupled 
expert system make it possible to .react „ specif ically xto medical 

2 5 . facts., and situationsH-r- K During: operation of •-such a system, the 

database' generates^ in accordance with predefined rirles^. items 
of information for the doctor and the system operator, and passes 
.such information to the target, apparatuses 39 by way of fax, 
e-mailj_ and 'internal - [and] or external computer connections. The 
30 items of information which are outputted are kept for later 
collective inquiry in the database-b~Tj_ in that way the doctor can 
again request a summarizing or lost report [in relation to the] 
of a particular patient. - [H e ] And in use the doctor receives 
medical information in a few minutes^ even during an examination 

3 5 [and — K and the doctor also receives summarized information 
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relating to the next after-care date. The transmission medium and 
the target addresses can in this case be configured independently 

5 of the triggering time and event. In that way^. the attending 

doctor 40 can obtain information about the state [of health of r . 

his patient 33 , — in a ] his patient's 33 health in a desired manner 
[as is wanted by the doctor] . 

In an emergency^ the patient 33 can [thus] also receive 

10 medical help more quickly than:, ■usual:.:. That .emergency situation 
is triggered both by objectively measured medical data and also 
by depressing a key on .the mobile portion 3 . -fife}- - In "such a 
system, the patient request enjoys highest priority, in relation. ■ ■ 

to the other events. 

15 In addition^ the database can also react separately to; data ^ 

transmissions which are triggered by the patient, for example ;^V# :$: 
[insofar as in this c ase also] , where information is sent to the 1 
doctor and the system operator. In that way^_ the subjective 
condition of the patient can be taken into account ^-ft-o — a v^ r ^ 

2 0 p articular d egree] in the data acquisition procedure, and - [also] n<*|p£; 

incorporated into the diagnosis options. '"4^ 
Figure 5 shows a .block circuit diagram of a variant" .of a \ £''.*; 2' 

patient monitoring and after-care system using the present -.v;\' 
invention; In this case, the patient 33 with- -the -implant-* 1 and 
2 5 the external apparatus 2 for • after-care ^investigation are 
disposed in the interrogation region 41 of an j after-care 
arrangement. In this case, the process is -f 

In this cas e the p ati e nt 33 with the implant 1 and th e e xternal • , * : ; 

3 o ~ r " apparatus — 2 for — after-care — investigation — are — dis p os e d — in — the - * 
interrogation r e gion 41 — of — an afte r-c ar e — arrangement . — In this ^ * • / 

case , — r triggered by the triggering device 42. which co-operates 
with the external apparatus 2 upon entering the interrogation 
region 41 . In such a system , interrogation of the first data 

35 from the implant 1 is automatically executed by the doctor 40 
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prior to the after-care examination-h tn — this — c as e ] and 

transmission of the first data is effected by means of the 

5 long-range telemetry connection between the implant 1 and the 
external apparatus 2 . 

The result of the interrogation passes in a suitably 
processed form by way of the path described in relation to 
Figure 4 by way of the service center 3 8 to the target . . 

10 apparatus 39 from which it is outputted to the doctor 40 for his 
[informati o n] review . At the same time^ further ..patient -related 
data are also outputted from the . database of 1 the service reenter 
38 so that the doctor 40 can form a comprehensive picture. . 
The routine current investigation by the doctor is thus 

15 supplemented by an overall picture over the time since the .last . 

visit to the doctor. The doctor acquires a picture over a number ^fe$ 

of weeks or months, which is substantially more informative/ than 

the information obtained during the current examination. In - [this 

case] such an embodiment , a good picture is formed ofc the : .-^f> 

20 lifestyle habits of the patient, whereas it is precisely the .i&ffi 
appointment with the doctor that can represent an exceptional 
situation from the usual lifestyle (travel to the clinic or to 
the doctor, going up- stairs, stress in traffic etc.) . 

[In] During the actual examination the doctor (for example 

25 in carrying out stress tests) ;can also .:; immediately i-request a 
report from the service center 38 ,. .which .is then "supplied, after 
a few minutes. In that way .parameter changes which were set by 
means of the programmer can be immediately checked and" .[possibly 
also] potentially optimized . Further reports can be produced by • . 

30 " virtue of storage- in the database and further evaluation" options .*t-< ■; 
by the expert system or by comparison with other cases. In that -■ . 

way, due to advances in medical knowledge, it is possible to 
recognize new correlations. [They] These evaluations are then 
[notifi e d] sent to the doctor in the next report, without the 

35 
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doctor having to check each of his patients for possible effects 
and consequences-f-7-l- when fresh knowledge comes to light. 

5 In [a furth e r variant] another embodiment of the invention^ 

it is additionally possible, to automatically give standard tests , , 

. or diagnosis programs which are normally only carried out under N 
medical supervision as soon as the patient 33 enters the 
interrogation region 41 of an after-care arrangement-b — to 

10 aut o matically — start — g iven — standard . test or diagnosis — programs 
■ which ar e normally only carri e d . out under — medical .supervision. 
it — is possible — for example ] . -It is 'possible, • for example, to 
implement stimulus threshold, sensitivity, stress or -.^ 
defibrillat ion-shock tests. V 

15 Figure 6 shows a variant of the invention from Figure; 5 in 

which an external apparatus 2' is fixedly installed in the ■ t' L &*$- 

interrogation region 41 of the after-care arrangement. In|this 
case the interrogation procedure is triggered as soon as the -.in- 
patient 33 with the implant 1 is in the interrogation range of 

2 0 the external apparatus 2' for a certain period of time. ?A j^jfi 

The result of the interrogation procedure goes -41 n a 
suitably processed form directly from the external apparatus 2' 
to the ? target apparatus 39 from which' it is • [output - ted] vv: 
outputted to the doctor 40 for fhis , [information] . review . ^At the 
25 same time j_ further patient -related data are also :acquired-tby way 
of the connection 43 from the database of , the -service center 38 
and outputted at the target apparatus 39 so that [in this cas e- 
also] the doctor 40 can have a comprehensive. :picture of the 
patient's health . 

30 Figure 7 shows a block circuit diagram of a .telemetry 

device of an electromedical implant which can- be- used together .::.*"•" 
with the present invention, -f 

1-The telemetry device has a close-range transmitter 44, a 
telemetry unit 45 connected thereto and an antenna interface 
35 device 46 which is connected to the telemetry unit 45 and by way 
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of which a close-range antenna 47 is connected to the close-range 
transmitter/receiver unit 44 . 
5 In addition, to [f o rm a] allow for long-range telemetry 

[devic e ] , the arrangement also has a long-range transmitter 48 
connected to the telemetry unit 45 and a long-range antenna 48 
connected to the antenna interface device 46. 

Furthermore^ the close -range telemetry device and the 
10 long-range telemetry device have- separate energy' storage ' means 
51 and 52. 

The other necessary system components for a telemetry 
device such as intermediate ..storage means, operational control., 
encoding, decoding and. driver with threshold detector are in ; ^this 
15 case integrated in the telemetry unit 45. 

For switching [over] between the long-range transmitter 48 
and the close-range transmitter 44, [they] the units : ^ are 
connected to the telemetry unit 45 by way of a -switching unit 
46.1. For switching over between the close-range antenna 47,. :; and 
2 0 the long-range antenna 49, [they r the antennae are connected to 
the antenna interface device 46 by way of a further switching 
unit 46.2. [It] However, it will be .appreciated [h o wever] ' that 
in other variants, the two transmitters, like t [also] the Two 
antennae, can [also] be ■ [disposed] connected in parallel ^to the 
25 telemetry unit 45 and . the antenna .interface ^unit. 46 -as in general 
the close-range and long-range telemetry are not. operated 
simultaneously. 

To provide for adaptation of. the modulation method for the 
' respective telemetry involved, the arrangement has ' a matching 
30 logic unit 50 which is connected to the telemetry unit 45V The 
long-range telemetry device is operated at substantially the same 
effective data rate as the close-range telemetry device. 

Figure 8 shows the transmitter/receiver unit of an 
embodiment of the implant 1, in which separate energy storage 
35 means 56 and 57 are provided for the transmitter 54 and the 
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receiver 55. The energy storage means involve separate buffer 
capacitors 56 and 57. These capacitors 56 and 57 only have to be 

5 charged to the level -fcH* — e ner g y] necessary for the respective 
procedure. -pFfre+ Accordingly, the energy consumption of the one 
procedure does not influence the energy supply for the other 
procedure. The procedures can thus directly follow each other, 
which is advantageous in relation to a bidirectional Ur 

10 communication protocol without charging, of a ■-. single buffer 
capacitor to double the energy ^content, being. -necessary for 'that 
purpose . 

Figure 9 shows a circuit diagram of a transmitter according 
to the invention of the first transmitter/receiver unrt /pf a 4; 
15 variant of the implant from Figure 1 . -f 

-rln this case a stable', f requency-modulatable transmitter- has . 
been embodied by -ft-means of two bipolar transistors 58/-- 59, 
wherein the first transistor 58 in a Col-pitts or Clapp circuit — , 

with an SAW-resonator 60 forms an SAW-stabilized oscillator;,.,, and * 

2 0 the second transistor 59 serves as a buffer stage and antenna C?f,£$? 

driver. The transistors 58, 59 are designed for maximum ga'in at 
lowest collector current. The frequency can be modulated' \by a 
capacitance diode 61 in series with the SAW-resonator 60. The i, 
frequency variation and thus the data rate, and/or .the. .range of 

2 5 the transmitter can [how eve be: increased , .in ' such :a case the 
capacitance diode [being -] - is replaced by a ' PIN-diode which is 
-switched by a further transistor. 

" The antenna used can be a simple wire loop or an open wire ■ . 

(throw-out antenna) in the contour of the header of the implant. 

30 Overall in this case^ at 400 MHz a current consumption of less 
than 1 mA is possible, at a range of several meters. The circuit 
can be supplied directly from a buffer capacitor fed by a 
high-resistance battery of the implant 1, or from a 
low- resistance battery. There is no need for a charge pump. 

35 
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Figure [1 0] 10 shows a further embodiment of an apparatus 
according to the invention which substantially corresponds to 
that shown in Figure 1, .for which reason reference will only be 
made here to the differences involved. -f 

-J-This arrangement involves an external apparatus 2" which is 
suitable for monitoring, actuating^, and transmitting data from 
'various electronic apparatuses l r . Uses of this systems ' can [b e ] 
include the remote monitoring of installations, . f or- example^ the 
degree of filling of automatic ? [drinks! r ' drink ' ^dispensers or 
automatic vending, machines-f-rhl a "link with: domestic technology, 
for example the control and monitoring of [the] an air 
conditioning installation or [the] a heating system-f-rrj. coupling 
to alarm installations or glass breakage signaling installations, 
for example burglary signaling by way of mobile radio-r7~hL 
coupling to measurement systems, for example weather stations and 
level metering units on rivers-rr+jL coupling to systems for 
traffic observation and control, for example traffic -signs,, 
bridges etc. It can also be used as a bugging system of.^as a 
mobile .telephone with special digital functions. \ t . 

The differences In relation to -the structure shown in 
Figure 1 essentially concern the mobile .portion 3' of "the 
external apparatus 2". In this casej. the first interface^device 
includes four potential -free inputs 6.1 by way .of ~-opt-3 couplers 
and four potential - free outputs 6.2... By virtue ;of "the potential 
separation of the inputs and outputs 6.1 and 6.2, the external 
apparatus 2" is suitable for monitoring and controlling digital 
states. 

In addition^ the • receiving and transmitt ing - portion 6 of 
Figure 1 is not included here, instead the serial interface 63 
(RS 232 ) j_ which is thus liberated^ is taken out by way of a 
9 -pole plug. In the case of the RS 2 32 a software handshake with 
three lines (RXD , TXD, GND) is sufficient. That means that the 
transmission rate is also limited to 9600 bauds. The serial 
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interface 63 is not designed to be potent ial - free . By way of a 
further plug 64 the connections of the mobile radio module 7.1 

5 can be taken to a microphone, a loudspeaker^, and optionally a 
buzzer (6 lines) so that for further, areas of use it is possible 
to add a listening/speech- combination and a buzzer. 

The inputs 6.1 are in [ t he ] a first range [1 at] between 
-3V and 1.5V L-level, between 3.5 and 8V H-level and 10 mA input 

10 current; while "in -ftrhet* a second range' --BH-. they: are at -.between 
-3Vtand :8V L - level , -between;. 18V and 3 0V .vH-:level and 10' mA;input 
current: . State ^recognition is implemented by. vway . .^of - an 
LED-display at a maximum switching frequency of 100 Hz 
rectangular and a separation voltage of 2 . 5 kV. 

15 The outputs have between 15 and 3 0V DC separate voltage 

feed, a load current of 200 mA, short-circuit " protection, 
protection from thermal overloading and a separation voltage of 
2.5 kV. Potential separation is effected by way of opto-couplers 
and the power switching function by way of MOS-FETs. . .fe 

2 0 i fftr~ The difference in [relation to] the structure shown in 

Figure 1, [in r e spect] of the base station 4', [only] arises in 
. regard to having the power [supply] supplied by the. plug mains 

unit [1 1 1 , ] 11 ' instead of the mains unit in the base station. 

A further possible configuration provides that. the .base .station 
25 is omitted and the external 'apparatus is supplied? directly by way 

of :a mains unit. :in ..the event of mains .failure^ :the mobile 

portion then still continues to operate for about 20 hours. 

The invention is not limited in terms of implementation 

thereof to the preferred embodiments set forth hereinbefore. On 
30 the contrary^ a '.large '-number of alternative' configurations are 

possible, which make use of the illustrated structure even in 

configurations of a basically different kind. 
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ABSTRACT [Abstract] 
An electromedical implant 



[ ( 1) , rrr — particular — a — cardiac 



pacemaker, ] comprising a telemetry device [ (53 ) ] for the exchange 
of data with an external apparatus [ (2 ) — which — includ e s] is 
provided. The telemetry device comprising a transmitting device 
[ (54)-.] ;.:and 'a:: receiving device [ (55) ] , wherein a . separate energy 
storage ' ; means : [ (5G , 5,7) -j- vis ;[ respectively] -provided for each of 
the transmitting *; device ■ : '-f-f5-4-H~ and the receiving -.'device . : A 
method of using an electromedical implant comprising a telemetry 
device for the exchange of data is also provided. [(55) . 

(Figure 8)] 
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